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Abstract of JP2000037936 

PROBLEM TO BE SOLVED: To provide a 
method for aligning printing position which can 
simply perform alignment of the first printing and 
the second printing in a printing apparatus, e.g. 
printing between reciprocating scanning of a print 
head without troubling a user. 
SOLUTION: A plurality of patterns with different 
area ratios of dot forming region are formed by 
printing by reciprocating scanning of a print head 
and optical characteristics of a plurality of the 
patterns formed are respectively measured and 
from these characteristics, a function indicating a 
relation between deviation of print position in 
reciprocating print and the optical characteristics 
is determined. In additon, a pattern with a 
specified area ratio of the dot forming region is 
formed by printing by reciprocating scanning with 
different speed in accordance with the mode of a 
printing apparatus and optical characteristics of 
the pattern are measured and the measured 
optical characteristics are applied to the above 
described function to obtain an adjusted value of 
the condition on dot forming position between 
printings on reciproducing scanning on each 
mode. 
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k v vm&timskfcikws. bittern 1 ts&xm 2 yy > 
tern 1 *5«fct;jfi 2 yy > hT-o^u > hfirB^^fT 

stain nijjsiak. 

^wtmfeznrcyt^ift&frtb. mmm 1 fc^t/sg 2 yy 
fittes 1 :/ y > h *5 <fc r/fg 2 7 y > mc <t y ms© F -y 

*->flMIgk, 

3 R> < * - >©3t¥Wtt*««-r 5^2 «iJ£X*I k , 
1 7'J > h kliulBffi 2 y U > h k ©HO K y h JgfiXftB 20 
ttflt k "T 5 y >J > h ffl«**j-«ir»«5fe. 

m&f£l<D7V^btm2W7Wbt 

mfv > btz c tic a *)im£&&<D/if 

1 $/-c(i^2©^y >H^<ov^-rn*Hc<fcoT> me k 

ttROt-FKJSUTWIS* 2 Miasg 
^ftC k£<8®k-f SiiW^ 1 &V>L 3<DV--mAHCfS 

B*o^y > hffiB^to-a-^ffi. 

Mi, Huffily > h'W F*WE^U > h&ttlcfctLT 

t>*m2cD^y > h'N-y Fcfca^y vh-pSoTtdiem 
T«»wtc^^n573(oi»c@SbTtoyy >k fcjet? so 



Jt&oMfe^y > Fo^^^n^nm 1 ©yy > 
Fte«t*yy >hfc«tt/^2oyy vk? f»c 

<fc 5 yy ^ h T-£o TsGte^ 1 fc <fctf2l 2 yy ^ h'N-v 
kttS%5/3(6]tPLTOyy >h©, '>fc<kfc-0 

imxm 7 ] 7*'jy h«*wisr y v f 

Syy^h^AW^-Olc^MPBT*, flBBO^lfiJk 

tt»a*^flK:»gsB5ij*ftTii(HEai i yy Zsbttft? 
?x) y yy > bmzmzyv vbmmct* 

>ngw>7^ >icmmmr\ taia©^ 
(nik«s^573initc^iicia?iJ^nTttiam 2 yy > h« 

3 7" 'J > h 'N >y F k «r Mfe^ac©?3 ^ICMB LTffll 1 

«^y >bmmicttLTzfv i/b^m^t>^nr> c t 

>btiLW&tn£Jj&o 

rnxmsi wia^iyy vh*tT?^y>h^-y f 
t±'>*< k t— oofepcoyy ^ hsys:ffii^.5 yy > h 

F, huIB^ 2 7"y ybZ'n? 7V >b^ y F«'>^ 

< kfe-o^saiBaiBka^sfeiao^y >bm%m 

Sffli^yj >h-N>y F-P«*C4:*1ffRi:f a»*W 

[19^9] WIB^y yb^v F«^^^^(±m-r5 
cktcje^^-y >h*?T3-N-y FT-fe5Ck^«F?Sk-r 

•5 1 * i/ " l 8 >-rn ahc iBtt© ^ y > f (siB# 

Cii^fl 1 03 MfB'N-y F{±, -C>^*ntta-r*fci6 
tC5PJffl^n-5oi^;U^k LT-T^^tcM^M^U^-^ 

[M^niii yjyK-y k«mv\ 7*y >f^{* 

tc F-y HB«(ft«*ft*J*a:5-&fc» 1 *5<ktfS?l2 
T, 

Huiayy > h'Ny f©huIb^ 1 *s<fct;/$rc(i^2©y 
y > h o f -y bmm$.<Dwm>tfm%iZ>m ! ®Ln>*z 

i ©-'^-v^BSc^lSk, 
s-r-smi«^#ek, 

aRi««*tifc>l6¥»tt3bi»6, HijlIB^l*3«kt>*^2 7'y 

> h-ccDT'y > hfiiBco-rnk^#ttk©p^*t- 
HtJtBS 1 yy > hte«tt;^ 2 y y > nc «fc 0 ms© f y 

bBf£®<0Mmmttft-O'<2->*&l$.t£l±2>m 2 co/^ 
^->JBfiR¥Sk, 

< * - >0*¥Wtt*8!lffi-r *» 2 jffl^^S k , 
SR«>JS*n/£7t^14«rH5ffBB8RfcjSfflLT, 

1 yy ^ h ktuiBS 2 yy > h t<om<o F-y H^figaB 
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imxm 1 2 ] mm i <D^^->m^mt. m%. 

iT3c£&*#&i:ir5i»;RJ|ii l lc§fiic©:7*y 
B. 

gl l S/t«lg2©yu V Hcwv-fnfrK^oT, huIB 10 
F-y H^fiSc«0Dffia^*^^5ffIf2}S^''^->^ 
*-T*ci:*W«fc-r*l«5»Bi ifc!2*©^U>h« 

So 

sisaot- FtCfSCTfilfESi! 2 MfE 

a«D^H«r#-5*—KTfeSCi:*1$Sii:-r •519^1 20 
4fce«©7y>HKB. 

nwgi 1 6 ] tamm 1 > h <fcr>*HutES 2 y y 
> m±, tuiayy K*Hui2yy > hifttsi 
Tatett^-ttr^y > h^rtf 
fejctf^ST'fio^y > k asoiwnE^y > f 
©s-^n^ttfi 1 cyj^K-y Ktcj:s7*y >b« 
<fct>'^207 , y vh'N-y K»c«tsyy vhTfeoTtaia 

LT*BttftK;£g2n5;£frlc(i@LT©:7"y >K *5<J: 

r/^omJie^y > h^y -s^n^nm 1 ©yy 30 
>h--vy Ktcfcsyy >Ht3«ttFg2©7 , 'y k 

CiS^iJ > hT'SoTfilBESfi 1 *5<fctffg2 yy > 
|Sli:«S*S?3tP]tKLr©^y 

n^tiBBoyy > ^b„ 
cm#9( 17] yy > h^j^iJiBy y > h^mctt-s- 

t «S&£#faK$SJiEyiJ2nTi!/}fEJf5 l ?y > h^f 

(*#-T«yy Vh^ ; ?AW7-l'>»c^MllT> itufE© 
7^lSli:ttS*57?lfllt1SaE5iJ«nTfJffim 2 yy > h- 
«rfT3^y Vh'N-y Ki:«rHtJie*S<D7^(p]«cMBbTffl 

i^s^y y b^BicWbryy > hffiB^-fr-efcfT? c 
t^tftat-rsw^i i 1 6 ©<^-r na^ciE® 

[f»#«18] MfESfl 1 yhZfi ofvyb'w 

f«4>&< tfc— ocDfeiso^y ybm*m^&'7v> 

h^v h\ fflBm 2 yy > h*ff 3 > F'vy Ftt'J> 
&< tt-o^MfEfelS^fiS^^feia^^y VFSJ^ so 



91 7lcIEit©7y >hSB« 

-rzmxm 1 so^-m-wcts®©?''; > h 

[ffi#iS2 0] fufE^-y Ktt, -f V^fcttWrSfcift 

■r i 9 fcfE«s<o^y > h^Bo 

tc F-y nBB8ffi«*fl : *a*6-a:ft* i ts^xs^, 2 yy 
>hic*»?iiii!©^ , y>h^T'57 , y >hmmt. 

mm t *mm u n. ■? y > t->x f- a -pfe o t, 

HtrfE7y > h-^-y FOMIEM 1 fc.fctf/Sfctelg 2 
ijyKcit) F-y hBf$.®V>&mm-hm%2>m$W/V' 

^KPJ^sn/-c7t¥^tt*>^. mie^ i 2 -?*y 
> hTO7u > KftBornfcjte^wttfcoBa**^ 

bSIES 1 y y > h t5d;D*m 2 y y y F fc J: t) F/r5£<D F >y 

i yy > h fcfflfesg 2 yy > h t<Dmv> F-y h^tafi 

[W^2 2] S5IE^ 1 ©/^^-VJg**®!*, 

;t9-y&mz. mzmi<Dzfvyhtm2<D7>jyY- 
-r«ck«#af:-r5»*«2 iciE«g©ry yb->x 

CI§^2 3 1 SiJIE^ 1 -yfcti&m*. buIE 
SlSitlil2 0y'J>h tc©0>-fn*HC <fc oT, tows 
F-y hJgfi)c«£D®a^* , S^SHiliE^cD>'^-> ; &J& 

fig-rsci:^®i:-rs^*is2 ncsBtto^u yb-y 

-5ffiS©*-FlCJSi;THrJfEg2<D-'^->^fiK, fiJIE 
S 2iS!l^*5d:t>*H3iEISS<ii^#«:fi : fe-»i-*^S^^ ?>tc 

mz.fcc£*ftwi£-?zmim2 i*v^L2 3©^-rn 

*HcfE®©y y V h y^fA, 
[!S#JB2 5] WEfflROt- KttME^U y hOXA 
ficO^S*^ 3 *-FT-^SCi:«r^®i:-rs 15^9 2 
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4 \cmm<D-/V Vh-^fA, 

imxmz 6] i > H3«ttfiaiB* 2 :/<; 
v f«. Mieru v h's-y K*i»ia^y ybmmctn, 
T&mmmz-<£T7v y bz'aom&vzti^ti&mm 
*s*vitu&itv<D7v y aftoiwnE^u v F-^-y f 
©5^n?nf lffl^yvhAv Fcksyy >fjs 

<fc tfffl 2 © 7 y > F ^ >y F £ <fc £ 7 y > F T' & o T 10 f S 
« 1 6itf»2^J V F^y KAtMG^U > F«H*tt:*f 

»c J; 3 7*y > F T*£ o Tsijfe^ lfeJ:tfS2^'J>K 

(W*^ 2 7] 7 U V F ?PJ^ ffllfe^ 'J V F w# 
fcttRftStfffltBft^JStlTWIE* 1 > h*fi 

tt#-r*:/y y hm^tiuy^^yicmmmr'. wiao 
k «a ft * *iri t a nrfjf eh 2 y u y f 

*fT5/U>h'N7 Ffc*BEj£B©2flRlfc:ttfiLTfli 

v*:/y y h^BK^bryy > FfifB-g^b-e^fT? c 

i:£rf$Sii:-f SM#J12 l ftv> L 2 6 OV^n^tcfBK 

Ftt^ft < 1 1— oofemo^y > uw*bvs y y > 

F'N-y F\ MIESS 2 y y > F£*t? 7 0 F«'> 
ft< oA<tfHf3feilli:«Sft5feli©yy v FSiJ£r 30 

«ftBv»s:/y >h^v FT*«ct*w«fc-r*tt* 

312 7 CEISory V F->XrA, 

[««12 9] Hijfe^y >b^N-y F«-r>^«rtttbi- 

-r swjrji 21^128 oi/>-rn*Hcie«joy y > f 

->X-rA„ 

[fgwoifaHftUiB^] 

[000 1] 

XiSSfcfcttS F-y FJgfi£{fiBoira^iit3«fct/^}£ 
*B^fc^'J > FSBlcHU ft*.(f&j£££R|j£££ 
^(qJ-e^'J > F*ff 5«^<D F-y b&B^-l±^ tt 
ifc<07*y V F'N-y F^ffl^T^'J > h%'l7~>m&(D^v 
KMoru > FffiB^-etcSfflT-SS F-y FfgfigttB© 

si^ffifcj;t;^ffi*ffli.Nrc7 p y v f^bicm-t^o 

[0002] so 



£^7- F^n-b A®g§tf£< ^SLTtJ 

y. cnz®&T'\jji,rcmmzzfvyb7*h-rz>m 

micMftznTZT^Zo ie^SB©*T'fe, F-y h? 
hy^xf2S c/y^F) is&ttm^tti'V7A/-7v> 

<gnxhT*iSj§ftu>LttSiii^©7'y >h^nia 

■rsfeg^B o/y>F8t«) tuTSi^n-c^*. 
frfrs^y y^tsiT^ «^*<oyy >h«rffaStf5 
i: LTfi^Jx^^iPi^y >F7jj£tffctK *fcflfiaB 
© 7* y > F 3 Sffi t b T lifflf ffv;l/^;< X ft 

[0 0 0 3] G5Wffll7' , y V F7?i£) Ai&fc&ftfc LT 

r7v v h^isotiip-^^y > h^-y Foataea*© 

eDa^SDJiRioT'y yh^ff^ctt loows&ft 

[0004] yy v h$§BT-«sm> *&isa • SPMHW^f 
ra* , feS/c*6#MftitPM«»c{ifte.ftv>*\ 

y > h«^fRiyy > f thb-<T^2^oyj > has 

[0005] Mx.a. 7v y y-®mtf3 e 0 d P 1 t*7 
y>h^a (±^s> ^i»ii:ttSft-573[Ri (w^tfyy 

P^BH^JbrcT'y VF'N-y h**fflv\ A 4^-YX^yy 
>FM«**Klft*»«:Lr^ , y>F*lT3*&s Kl60li 

oyy y h^T-yy yh^Ttsct^fts^ 
n-^iRi^y > hvit^m.yv ybMi&i^-r^rm^.<om 

ffiif?7(£[B*''€)^fiMS&fflB'\^!lS-r*fe»oa»7jlRl'N 

©ipyy >F^^r#a<DT% *tj6 oisioam*^*?n 

St<Di:ft-5o cntW L3tX73(Riyy >FT'tt»3 Odl 

i$sr-yy>h^Ta<ik^oiggi:ft^cDT. yy>F 
[0006] A^s^fSiT'y yb*'<7 orMcit. a 

Kfc&SSfcOF'y F^fiSt(iB («9*tf'T>*S?x'y FT" 
y ^FSBtfeoTtit'^^ F y F<D»?S{4B) ^r^-fc 

-t+sfcA&ic, x>3-^opottB«tti#a*fflu\ bk 
^WfitBCS^^Tyy y9*vmtz c t 

\ L *^ L C O £ 5 ft 7 -f - F/< y ^ M»K««^ 
ttiT^y > F^Bconx FliOSSt feft^© 

tktewis^ftyy >FSBT*cn^a-r5<ofis 

[0 0 0 7] (T^f-ttry v FyjSO ^fc, SPiK 
[0 0 0 8] SSJCO^y ^ F^?«rWf S7*U > F-^-y 

K*B^T^y >F«rfr3«*, ^y^Fsn-sa^ 
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[0009] 01 is&t3m2*m^zz<Dg i ftm%:mm 

■f^o 01^ (A) ic&^T, 2 0 1 te^* 1 ; > h*\y F 10 

c £ & i >ps s Rt a p * i * l c n £ m m -? z> m& & & 

k<D£-T£o 2 0 3tiyX;l/2 0 2«fcoTCT^tf?iSi:L 

tT^nntf. 01£> (B) {CTFLtckvlc-fVlshMfc 
(C) tc^cfc'9tc^Kj^^iia[A^<D^i^--^^ili 

[0 0 10] LfrU ^^^yj>h-s^ F2 0 Hi 

rb^3h> 020 (a) tc^L/ccfc^^^n^noy 
-yvyhm»±icm<D2 (b) \c7r,?&5 

U ^MtcxUT^T^^^l 0 0%tc?i/c&^a*S 30 
h^$^«yX;UMt/^fp]tc«b, 02cq (c) icm 

[0 0 1 1] *C?C<Dmmi± ; 7ttWitl,Tlk(D&5%; 

[0 0 12] CW?i£T*te\ El 1 tsXTSmZT'T^LrzCD 40 

K2 0 1 *m3<D (A) *5<J:tf04 (A) - 

f^8ili^^Tfe^4ili^#{i^^^ffl««2^X 
T^^KUTi/^o c^if-g^U >h^y F<Q8/Xvi/ 
«\ @*±^4/X;l/i:, T¥#<0 4yX;l/£<Dy 
;U-yic#tt£>n, 1 yX;l/^ 1 [el^+t >T*Jgjig-f 
S Mi. Mi*-r - * £> 3 pft7£<DMmT- $ BE5U 
t¥oT)^^tCH?l^/ct<OT*feSo ^LT2[H]S<DX 



yy v h^uT^^^iyj > h^Jt^^-To 

[00 13] C<DJC7&Xy >h73i£^8^&£, 02 
-C^LfcXU > h^y K2 0 1 fcSSLVNy H2 0 1 ^ 
ilffiLTfe, §/X;l/cotfe>o#tc<fc^XU>hiii^ 

(B) O^Slc&tK 02O (B) £M££?S:JiXv ? 

O (c) \C7r,-?±5icm 2 com^t lfr<. frftDttft* 

[0 0 1 4] co*«5£:/y>F*fr5RL 

H4fc^-r«fe5fc. «»iBBR«K:, TSFFBWFfc* 

yvmw (eel?** 4 B*#tt) fcfe^Ttt^FAttfc F 
•y h*»ia** ix**>Bfc, i»T*«*cF-yh*« 
j5grS2X*-v>'Bi:tCcJ:oTyu^F*^J3c^ns«> 

(PJjtSEB) tt— fifcRSStiT^D. H3J3WH4 

[00 15] (K^h77^^>h) F^h^bU^X 

^ hw&GLm*mm-?z f^ h/^^yhftw 
[0016] wAHfaiiai*^:****, ffijfeaEtm** 

BfciteLT^fc. 

[0 0 17] ^rc, ffle\yF««t*yuvh«iic 
p,. ^nfno^7 FT»»*«*yy >h^t*±tcy 

T*XU V h^BkiXy > HMO*ft*fifiLt^ft. 
[0 0 18] 
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{&B<DXL>;&£ U T L $ o /£Ji-&tOV^Tgft^-r So 
[00 19] (^(p]y | J>h*c«}:»3H®}gfi!t«:ff3± 

T'©R8)S£) ^ftXyvMcttLTfciWT©.*?^ 

«£3l#jgCLTL£3o 
[0 0 2 0] $-f\ X'J Vh'N'y F©±jfcS77lo]tcMii: 

^^isjcdss (ififiMS) *xy >h-rsi§iir, tESST-y 
y > h-rsnMSfcffls&T'Xy > h?zmmt<Dm?tiLW. 

tf#tg„^-s®fc-i&w&iii#©an 10 

S©T?£>So 

[00 2 1] Sfc, i«BiS{kOfc46tcv/l/^syu > 
©XWiJfctJgftfc&i^ 5 amcg.t\lfmm£i* 

[0022] m^-y \ i *m^TWimi$.tttf : ?±-e 

W.m.<D^v FISTF-v !~©S5$ffiB©Xl'££i;TL$ 

[0 0 2 3] Mm7V > h£fr -3 {eHIgtfr©^ 

(i, -fain—, v-tfy^ $/7>©3H&k:Se>lcX-7 
•y?£in*fc4fe;£^S©#— )&l$T*aDSo cn?.© 
fefcX'J > h-TS;fc46©*S&©Xy VKv FSrfll^S 

^h^nStfeXb^iecLTLtdo 01J*tf, »©B 

w^snsti/^fexu^crts^o cn#-gp# 
mmisTmsiLTLSo t. ssf$£©ipi©^>F#© 

iHlUfetDB^T'^n^BUg-r-SSIl^tctSV^T^ Ffh© 

»#ffiH©Xb*^^i:, mmtzmmffi®m?t$-!£ 

^fgfetfg&O, B&£LTiiftl!S$©;&S&©»;:fcoT 
L£5o £fc, C060XWi> WililfiT-tt 
OCfcJi&^AV 3— h&^©5tfe©&i^Xy >hjfiS& 50 



10 

[0 0 2 4] Sfc, H&SfefcPgSf 5®^cX«;>h 
tS^ h' y h©583fifiifi©Xbtf;&Si:> ^©SBtt 
leMf * to ^ i' k: «fc 9 St>n% 1: T L 

So X'J Vh&flUi— &mc&i&(Di><Dtf&^<DT\ £ 

[0025] (iss) j.x±© * a *iai)io«^*«nw-r 

Sfci&lctiu ijaicDF-y hT^-r^ yb*fr ?©#*!$& 
T-£So Lfria- tftf£#ffiB^to^fe#*£{b*i* 
fc7'J>M6»*B«LT, S3SfcS^ttB^fc>-t±-£f ! t : 

ic^FISft&a.— tPtc ^PfiJ t-& s „ 
[0 0 2 6] Sfc, a.— «ftt«5|lffifi-&|3-tt-*fT3fci{) 
©ai<0XUyh^\ TS&KcftfcjtTfifrg©^ 

— < £ t> 2 «©#ffi«:»ft^-a-5 £ £ t) > 
&fttt©*^&B*^L->X-ri»*H^-r5±T#*L 

[0 0 2 7] -T^tot^ ±2B©«fc5aH»JB/3LL©H® 
^^tt±©raffl*l8*S-»*-rk:, Sf5^T?S.oiS®H© 

[0 0 2 8] Sfc^c, ^©Xy^^lCtSV^Tti, il 

[0 0 2 9] ^CT, *«WtttW^ttK:«nfeffi3^ h 
© F -y h T 7 ^ * > F ^^H^ A, £ f £ fc ©T-fe 
So *«Wtt, S*Wfca.— IffcfiJWf^Kfi^Sfi 
V>SCi:^<, X'J^hL«:ili®©^W^tt^m 
L> S^ffiJSSi'JSHS^F^ h7^-Y^>H©l@^ 

?T?££tf?%z&o\c?2>££t>\c. znmwmm.* 

fa±.l£ J £2>£ £ZSff3£ LTV>S 0 
[0 0 3 0] 

[Iig£jSifc-r5fc46©3M8] Z<Dfcit>lc. ^fZWlt. 
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■?V y F'vy F*JBV\ 7V v YWkmc F-y FJSfiStffiB 
$kft*m%<b-£tcm 1 is <fc tfS 2 y b fc «fc 0 Si®© 

yy v f*?t5 :/»; y FgBK*tu Mtas i fc^tfn 

2 7 'J > hT©:7*y > FffiB^frtfSrfT? fc«>©$a3£ 
tra^yvFffiB^fr-etfi^C-i&^T, Mia^y > F^ 
•y F©MfBSH3J:tf/3:/c:«S2©yy >FKJ:») F 

tt»eSftfc«9M$ttfr 6, MfaS 1 **J:tfS2 y>J > 10 

h -c*© yj > f ffiBw-r n t ft^ittt k ©Kns^-r m 
»**jrr*isi:, Miami 7y >F*5<fctfS2:/y 

Jfc*#tt*M12BI»K:aJB bT, MiaS l 7 'J > F fcW 
iES 2 >ry > h k©fS© F -y F&tfttB&ftOMSBS 

[003 1] *%Wf±. 7 'J > F'v* F£ffit\ 

> FMEtttc H» F^fiRffiBafefffcJIft S-fcfcS 1 fe 20 
J: tf» 2 7 y V F »c«fc t) B«©yj > F «rfr? > F 

$rzii.m2<D7v ybic&b F-y ne^JKoaaiwa 

*&&8.<D'*2-y*J&f£?zm 1 

e., Mias 1 tsjzvx2 7v yb-vofv y Fffi«©-f 

en 1 yy > f & * um 2 y u > f tc £ t> ara© f y b 
&f&&<Dwm&*ft-o'**-y*&f£i£-&z&2<o'** 30 

« lt, tufas \~?vyb kMtas 2 yy > h t©H© 

F-y F&j£tM^0Hfiffl£«£n&ffitta^ig£* 
[0 0 3 2] i^tc, 7*'J>h'N7K*ffl 

t\ 7v y bmmz by bB^m^n-^rj.^rcW, 

1 *5j;tf3l2 7y ^Flc^Hd©:^ >F$rff 

>h^Bk, ^^yvh^BtcWLTtaisia®©^-* 

*X F^Bk Sr^lS Lfc~?0 y b ~yX J rL.T *o 
feoT, stfiayy > F'N-y F©MiaS 1 fcJjtf/Sfctt 
S2©yy Vh»c<tt) F-y hJgfi8«©ffi«t^^S&«^ 
Sc^^-^MtS^ l <?)/^->Mf St, S 
^giss nfc«&©/<* - n^no)tt*Wtt*ws 

EH 1 *5<fctfSg 2 7U > FT*©7*y > HiB©-rni:^ 

¥ft&t<Dmm*7n?M&zmz-?z^mt. miss i 
yy vhfej:tfm2 7 p y ybiczvffifeoyb'y b&sti® 
<DMmmzn'3'*$-y*Bf$.-£-*tz& z 
&^mt, ^®**-y<DK¥%f®.itmi£?z>'m2mfe so 
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t, gijfas i ^y > h t mes 2 yy > h t ©ra© k -y 

[0 0 3 3] JM±©7*y V KiiB^^Tjte, ?*} y b 

gBSfc«yy yh->7fi»i;fe^T> mrias 1 ©/^ 

-V}gfiXXS«, BfSBB«»OFv UBfi)WM3*tfffi 

>FkS2©yy >hfp, ttjfa®«[^^^<k?-a-«)^ 
of^sfo^e Ltiiy y > h-r 5 c 1 1 k> mm 

m$L<D^*-ytk&f£?Zc 

[0 0 3 4] S/itt, mzm 1 ©-'^-^fiitlgtis 
MIES 1 3:fc«iS§2©:/y VUCC^fnMCfcot, 

SuIE K-y nB««oa5a*3B«a*««iiEa*o/<*-> 
[0035] «±tc^i,^T, wtsry yb*n?rztbic 

SijiaS 2 a'JS*3<kt) : HuiaKi^fifiW#^tT^-a:3X 
g^r ? 6 £S A 3 C k *^T'# -So 
[0 0 3 6] CCT% fcLLKfc^T, tdfgBlfift©^- F 

[0 0 3 7] JM±t*3t^T, HUteS 1 ^y V Ffe-fct/M 

las 2 yy > stjiay y y b^y Ksmayu > f 
«tf*t» LTaaMSHtT^'u > f *tf 3 «^©^n 
• : enffi^**5j:a : ^*T*©7 p y >f, ^©Miayy 

>F-%>y WSSttiZftm 1 ©yy >F^ y FtcJ:S 
y y y F i3J;l>*S 2 ©y y > F 'n y Ffc J; 3 ^y y b T* 

feoTmifas 1 tjj;?>*S2 yy > f^> KtftWB^y > 
bumcttisTm}imc7£m.ztizjifoicmLT<D7v 
y b, is^zimsKDm^ 1 ) y b^y f©? -^^n^ti 

Ml <D7V yb^y FtCfcSyy ^Ft3J;t>*S2©7'y 
>F^\-y KJcfcS^y ^FT-feoTSSfaS 1 *3<kt>*S2 
V F'N-y FA'Huta^y > F«i*tcW LTffi«6«Jtc^ 

g^n«?3(R]i:{*s*S73(pi^pbT©yy >f©, '> 

&< £t>— o^r-&tft©i:-r-5ci:^T-#3o 
[0 0 3 8] $fc, W±{Ci3V>T, ^UVFJWSWiay 

y > F^t^-rs^y y f^?*v 

R5T% WKO^rrRii:ttJlft«^rfiHctt»E5>J*nTWe 
& i 7V y b zn? 7v y b^.y Fk> yy >Fgij^BiJ 
ta^y > h»{*fc{*#-*-«7y v MRTW-r v^f^ic 

HMRST, HiJfa©73(Rltaa*373(RltcMISBay1J?nT 
tutaS 2 37*y >" b^ffv ~7V y b^y F k. ^rfJta^S© 
73|q)lcMBLTffl^Syy > FSBtcWLT^y y F(4 

[0039] c<:t-, Mies i yy >F«-?f3 7 p y VF 
'N-y F«'>*< kt»-o©fe|)g©7*y > FlfiJ«rffl</^y 
y > F'N-y F\ MteS2 ^y > F^tT? ^y V F^>y F 

t±'>* < t t-o^Mtafei@k tts*sfei@©^y > f 
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[0 0 4 0] tUiKtJ^T. MfBrU Vh^y K(±f s 
Z %<±m-? tie &*) 7 <)yh*'<f o^v Kttsc 

[0 0 4 1] CCT\ HijfS'N-y Htt, -4 y Z> 
[0 0 4 2] fcLLfCfc^T, sfFieyu Vh^-v m-r^ 

[0043] Mf 2^ y Kt±. -r>**iita-r*fci&»cf!i 

[00 4 4] fcfc, *Wlffl»K*5^T, ry-J^hj 

a, £^ H«**r«<oiii«*«j*-r 

^ tcsHftftb/-cfe©T'^s^5*^Pc3t?-rs £< yy > 

[00 4 5] CCT, IVJVhBftJ fctt, HRW* 
feoffs. 

[oo46]^e.tc, iv;/* j f:t±, ±te r^u > 

[0 0 4 7] 

v'x-y hyUVhSB^-fctfcn^ffl^SyUVhi/X 

[0048] i . ms 

£i tf)^'J>hi:m2cDyu vhi:Tffl^&K7 

fcitf^T'y >h<D*8:ttfl*P6:K-y F^fiE&B&fr^ 
[00 4 9] * LT, <J >y ->*H 3£j£StgP#Ki§®S so 
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U -y y±<D^-t >-9"«r^ y ^C^iSLfcffl® 
fc»»U *©K«3tt*BB (fcfc^ttRltte©*** 

[0 0 5 0] yUVh^E-F (?Sj^ Ji#te<fc?>* 

*««0»*-K) lc£i;/c:*+'J-yi/*>£g (^tl^ti 
a, bte«tt/c t-rntf a>b> cTSS) fCT^n^f 
ft±j£**frt\ ^l^J;tfm2O^';>hraT-filf^<0 

[00 5 1] fcfc, K±«D«fc-5*BS*ff3rcl6lCjgfig 
-r*H«/^— ;/«, y i J>hgifci:y7' l Jyl- / N7 

•tt^T-T'y ;/b-f So cnta^ sssffiBoffiB^- 

B&fffciHSI-f 3C£#T'#So 
[0 0 5 2] 2. yUVhSB<OSfiScW 
(2. 1) 

■< >* >?x -y h yy > h^BoB^^-r^ia-^fe 

rt»*Ba*«fc«iB*jSLTii''*. 
[0053] stcfcvvr, i o o o(±3S^«o^-y K* 
- h y -y ^ 2liWy*^i7h*-h y -y i?*m 
mStEfcUft-tZ^+V >y^o.-«y M-$5, Sti-YV 
*S/x-y h*— by yJ/" 1 0 0 0 'r>*^-7 h 

2 t@^-rS/cJ604-^l/^'T*$.»3, -f ;/*S^x-y h*~ 
hijy-^l 0 0 0 y -y i^^.- <y h 2 PUC&m LT 

^e>*-h'Jy v'HS W<— 4 £&{f -T 5 i: , c tltcS 
KjLT-f^S/'x-y h*-h'J'r>'l 0 0 0*++ U -y 
yar-y h2tBE^-T5 0 Sfc, SKff S»c «fc t> T-< > 
* v^x -y H h 'J -y 1 0 0 0 <DfitB9lJ6*Mf tons 
tlsi^Ftc, ^-v y 7^i--y h 2 tcS^enfcfiffgcD^ 

^eaiffloBBBjafc-c v*s?x y -y ->* 1 m 

^+ y <yi^ZLJi-y F 2tex-5fc:i6<07t'^i/7';l/y— 

^-b>-9- 3 0*^-v 'J -y ^ciS(j-e,nTt/^ 0 
[00 5 4] 6 y >y v 7 ^-- 7h2 (r] t 

7 fi ^KIBE!)^ «r+ + 'J -y ->*^-- y h 2 fc SifT 5 * +• 
y <yv^;l/hT*£3 0 8' tt±^S^i(o)»i:Sft LT+t 
y -v -y h 2 <D3fci§«-tT 3 i: k t, K^o&Efrfc^rt 
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*y S>*-A#S>S/ 3 VttififcKtt 5nft*«fi7* 0 x 
**y ^i/zL-^ h2W-A^>3 I/fclSofti:* 

[oo55] i 3tt^u>mM**»a-r«ft»o»a 

[0 0 5 6] H6 (A) ttMT^t^y^^x^ 
*- h 'J 7 y 1 0 0 0 OffI4^t»aHT*«o CC 

Lft>f>*#>*T?«!>* CtlW^i/x^h*- 

x y h *- h U y 2 0 fcStr * 

x7h*-h'J -y ^*{WcB»*nTi/^*yy > h^y 
Ki»c»LT^y*©«e3OTril8i:ft«. l 9ttB«» 
**Uy$*i-yh2fcR**&nftB«a 
^Si5 CO 3 > £ ^ h left o T 7 U f)V^r— 

> httB*(*WW»^5«««#oaS^RrHEfc 

[o o 5 7] *ptcfeoT«, b k©^v**ttttrr£ 

9->T>*tttH»fctfMB«nfc'Ny FSrJH^Tl^So 
[0 0 5 8] 13 6 (B) W\ 'vy F^-hU -yi^l 0 0 
0 ©y»J > b^y FS 1 eO^BaWUSS^W^^-r* 

[0059] 06 (b) tcfe^T, yyvmM*8fcm 

feomm (0Jxtf£jO. 5-2. OmmiS) **5l^T 

JtB-r*i±ajpffi2 \um % Bf*oKy*-effl»©ttffl 

□ 2 2»^n> ttjlffiM2 3hSRtttiP2 2^^a 

2 4oigffitc»oT-r>^Rtaofijffi^n 

2 5*<IER;£ftTl^*o #0Jfc:*3^T«\ 
*— HJy^i OOOfi, ttttP2 2m , J'yy20 
Jfe**ftk*B***ftlcB*J:5ftttBiB«W*y 
y^2ic«Ksnr^a 0 n&fi^SftttRi: 

WB*lc»-3if^T»«?r*«Bifflafc# (ttTlcfc^T 
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rtttHt-^J fcfcl^S) 2 5£fEffi) GIB) u 

-eaxy v h^y k i vMrtsti«. 

[0 0 6 0] *0»JTte 1 OO^UVh^f HftlCB k>f 

v^Rtm-r^yx^a^Y, m. c^y^^ttit 

SyX^SWttBStiTlf^SBakiov^Tia^ftJb^ c 

o«»fcB)t«n*feOTtta<, Bk-o^^Rtm-r 

Sy^I/BOW^'JV^yFtY, M, c<D4>* 
10 «tttM-*yX;l/»<D*«yy vh'N* FfcWlT 
l^TfcA^U SSlctt'vy F*— F'J y^WB4LT 

(0^7 FA - F U 7 ^t^^T^^o yyvh^Ny 

h\ ^y f*— h y viS(Dm&'£tt>'&\cmcmj£zriz 

[0 0 6 1] H7tt*ff0t»ffifflLTl/^^Ny FOfc— * 
*— FHBO«SCBI*^LTt^*o ^7FOiSS*i8 

20 RtfflgB^iJ 8 0 g . iBE&^T 8 0hA^HTS?ft5cfc5 
*fflBBB«"era— «E±*c:««*nTv^* 0 
FStttiiittS i »>xA(0fy^$5, C<D±tc[p]- 

Foav^Mk ■Bia©BBfb*B*ck«« , r« 

[0 0 6 2] 3:/cP(^C^ B k ^fflRtWaW 
fc— FaV>*T?fflft«*ft3««4^ ^Tftl^ 

30 B«ht»«i-rs^ffio^HB»fcB8 o f <DfSLwm&* 

^U^o CO35BOWBBKBH8 0 f Ottttifflt:- 
*8 0dfiH*^fflBai:LT«*B'r* o ftft, ^S^n 

rnmmms o f ottwfflws o g±fc*«*nfc»»fe) 

»»J«:<l:oTB«fl!)jSB*^J«anao Y, M, ceo* 
L<ttK«3Wftoti». 

[0 0 6 3] B8tt. B50SIBfc:H^6ti*BBS5Btt 
[0 0 6 4] 0 8^nMi:, 0 

a ±js b ft <fc 3 * * y ^ ^ 2 ffi t> f# » 5 

3 1 t&ftffi 3 2Stt5t>OT65o 5g^SP3 1*^6 
fSLftftl i n 3 5tt^>J >Fj«*8T*SI*U 
WJttI r e f 3 7*»t»3 2-e*Hlt8Cfctf« 

iR) *^LTyy>hBBOBB«R±lc»jasti*« 

fi#fca»*ti«o jt^-fev-9-3 o*^^y ?£?2ictt 

so Wt6ti*(ftBtt> -<>**OJR*©f*»*l»<*fcft. 
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yy > hj&tmc7v y h^v f i cotttanswii^-t 
&gfl#£il5&^ffiul£: ir^So cco-fev-9-3 otetfc 

[0 0 6 5] (2. 2) fffiJ^<OS$ 

[0066] m9&^m$m&oMi£(D-mz7r^'7n 

7^0T^e IrI^IC^T, 3>fP-7l0 0«± 

U 1 0 1, yn^A^m^Ox--y;l/^-cDfti(OS^f r 
-*£:te*fiL*:ROM 103, WH7 

ROM^ifO^S^tt^^eU 10 7, ^flf*-* (±IB 

yy > Ffc«*e*n*:/y yhf-^§) 

& 0 cl ORAM 1 0 5tc«yu>h F*y hft^. 

1 0 4 14^ »J > h^y F 1 ts«^u > hf - 
7112, MPU10K RAMI 1 0 SmOr— $<D 

<Eai»j»feff'5o «hgn i o&, h<»x— 

X-r-^Xfi^U:, ^>^7x-X (I 
/F) 1 12^LT3Vho-7l00hM<l?tl 

£o 30 

[0 0 6 7] J»f^ffi8 2 0ttakf^#»cJ;aJB^A**S 
gt^^7f-ST*fe^ ilX><7f 1 2 2, 

m»*»^t*fe»ox-f7f i 2 4, »§iiE]«oje 

»*Jg^-rS/*c«)<OIeIfflX-<y^ 1 2 6, L->*XbU— 

©u^x h u-^a >mmmmmAj]& 1 2 9***rr 

[0 0 6 8] -b>*Wl 3 0(iMO«I^fflt^/c 

-A*^>3 V*ttttt5/':»07* h^^v 1 3 2*3 

1 3 4§*StSo 
[0 0 6 9] FF7^f/M 5 0&, ^J>hf- 2 
•fcflSDT^y F 1 <QRtajfc-*2 SfcHSIW 

£ K^^^TfeD, F*y h»fi8tt«*t>i*a)fc«>icjBBBl 

:/$n»6««**rr*. i 5 itt±j£sre-#4«B» 

*«H5-f/^ 1-6 2tt^y vh«M*8*8Ka! (Mjfe 

-r^/c46tcffli^n^^e-^, leo^F^^ so 
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[0 0 7 0] 01 Ote, 09CO&SP1 0 4. 1 5 0. 1 

<D&m*7jk? ®&<d— m?&z>o y-K7u>f i o 4 

W\ x-*^y^l 4 1, W>F (S EG) 
1/^14 2, Y/l/fym (MPX) 14 3,3 
(COM) SV^^EIBH 4 4, f3-^l 

4 5^n a yy vh'w Fitt* m-Kvhy 

hfl^fS EGA<— aLfc^CSOttffifflt — ^ (HI* 

^H6 4) tcjB»i«ffi#i!K*u ii ntc<fc 5 >r>^* ipsa 

[0 0 7 1] f?- £M 4 5te, V^fg* 

comi-com8 ©i^rn* i o*sss?-r 

T—Z^V* 1 4 1 (JRAM 1 0 5fr6R*lU«hfty 
X* 1 4 2fcttV\ -fe^*>HS^S EG 1-S EG8 

i:LTdi^-r^o ^fyu** 1 4 3 *P 5 ornate, 
»js-r*j:3fci F#ffi, 2eyhm $fc«:8 

bT^h^T&H, '>7FU^14 20rt8lC«fc^T 

[0 0 7 2] ±fBW»««Oftf^*K8B , r*k, 
-7x-xi 1 2Jcyy >FMtfASi:y-F7W 
1 0 4£MPU 1 0 1 tfOHT^yMf^Wh 

«©yyvbf-?ic«*«n*. fit, ^-*F5? 

-f;M5K 1 6 OtfmShZtl&tt&lc, ^7 F F5 

^ 1 5 o^&nfc^y vF-r-^tfieoTXy > h 

^*y FA'B»*n^y >htfftt>ti%o 

6 4 y X;l/<o^y > h^y F^Btt-rsW&teo^TiK 

[0 0 7 3] HI l4ffll/>T^jyh8Brt8PT 

©Xy>F-r-*oa£ti*BiM-r*o ^F3>^- 

#i i o^sat&nrcyy vhf*— #tt^>*— 

XI 1 2 Ity 'J V h8tfl»OSi^7 7 7 R B 
lcg*£n£o Sf^y77RBI4Sk-»tk/Wh 

y > Ff-* lc» Ltav > F*P«f A^fTtotiT* 
XF/^777 TB-x^tl^o 

[0 0 7 4] fWh^777 TB^-e^— ff#<9*FIB 

yF07 F FU^«*WD«na«uiA<fftonao x^x 
;i/yy>*T*naa»ff»os«, ^-^u»t«s 

Wf 1 ^-y»08i4J$ot^So ££fc:x*Xh^ 
777T Btc§x.?)ti/c:Xy V F-r-**HBHLT^y 

>f^777 PBtc2fitfb^nrc«^T*s^, yyvh 
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COO 7 5] #(MT*te:/y >h^77P Bic^*_e>n 
y*»*Tfr 6^U > Hn* Ffcfl»*i2S* *5tLT 

777TB*St5Cfcft<, §1^7 7 7 R BlCllSl 

U VM777 P B icg^&ty 10 
[0 0 7 6] Bl 2 Ji-r— *!EaSlHlBO«dcg!I*^'r^ 
Dy*BW0, A^@Btt3yhP-7l0 0O- 
«fcLT«K*T*< CttfT'ZZo HHfcfc^T, 17 

ltt^tyT*— *^xte««sti, *^y»*wE>:/y>F 

^777tcI^^nn^7U>hf-^^fflLT 

^i^x^i 7 itcfcto-stitcT*— y fry*—* 

2/ V $ IC 7X ^ £ A N D h , 

1 7 4«7 f -*iEasa*Ba'rsfea&o*'>>*"efe 20 

[0 0 7 7] 1 7 5ttMPUf-^X»c:»aStl, "7 
X^£— >^*&Jfl*r«/-ci6<DU^X^, 17 6tt77 
><Dffitftfi*HS?"rS/£*tO-feU^*, 177 

[0 0 7 8] Hll 2tC^t*^-^te^[HlgSCiMPU 1 0 
*C 128lf7 h07 p 'J>hf f -^^>'U7 T ;bK^"r^o 

^ty *<o:/y > b**v 77PB tcs* stiTi/^ft^y 30 

>bf-^«f-^b>?X^ 1 7 1 fC-WfWfctttt? 

*u ^7l/;l/->'J7;l/»i 7 2tJ;oT5/U T/I/ 
x-^tc^^n^o ^ti/cv"J7;l/f-^«AN 

Dy-n 0 3icj;om^ w&n^ yy> 
f^ f 1 icteassrnso cat**;'* 1 7 4tttEate 

*y FRfca^VFLT 1 2 8fc»Lfe&7*-#IBS** 

[0 0 7 9] 1 7 5tt4*eO^X^U^ 

X*A, B, C, D£9#§/?£2*U MPUtCctoTft 

a*nfc^x^/^*->*ift»-ra 0 «-u^x*t*tffi4 40 
1 7 6 1**5 a**:/* 1 8 1 (Dm^msm^t-r 

*31S?-f £o £fc-trU^£ 1 7 7 1 7 4 

<Dffl*»KfflMg- £*fSC£tc£o TfrffiBfc»* L fc ^ 
X^/^-Vx-^SHR-TSo -feU** 1 7 6, 17 
7tJ:oTJi«^n/':VX^^->f-^lC ( fc^ A 
ND^-h 1 7 3*ffl(/>T<KS-r— *fc-TX*tf*Hj-6 

[0 0 8 0] ftfe, C©W?tt4O(0V7*l/yx?» so 
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8^'J>K7 K 1 fctfH&Lfctf, -I^y>My7 
[0 0 8 1] 3. F7h77^^>h CfyvHM* 

to*) fflio^ i #y 

^y>b«E«**K:R»ftlB»X^y^^ *Xh3V 
[0 0 8 2] ggfc, 01 4tta«t*0O*frK:J:oT» 

«*^L«*«HS*i*7y vh/w-yo-«itstii! 

[0 0 8 3] Bl30¥«MBiSn*i: (Xf7^S 

looo), yy >h^?->*»«-r*fc«>fcyy > 
ysiooi), Sf 8o©it>y;i/^7f s p i — s 

P 8#«*Sn* (Xf77 P S 1 0 0 2) o 

[0 0 8 4] cc-pttjsjttria^y zm&vy 
y ynsitfaBoyy >h (*nfnsi©^j>h 

43cttf»2<D^yyhk:fflS'r«) MOB«E*fT3€>0 

•©■JRMjtrSfifc, 4O(0F7 h£4 F* 

[0 0 8 5] ?Wc, aHSTttJftaWAO'w F**«Hc 

S P 1 : /^^^OIBMffiB]M>0£«OBDlR9UJ:965 
H*B3!P6e*lRl»C4 00Fy hk4 F-y F#©£fi« 

S P 2 : /^v^cD«»ffiSSiP^£fi»^ill^JctDfe4 

mmgfr*>ttmc4'o<D} : v bt4 F7 h#o£Q« 

S P 3 : ^•y^0^ffiBS*OS«OH*?iJJ:t)H&3 
■*B/p6**lR»c4O0F'y h£4 F*y h#<D2Sfi« 

S P 4 : /^^^Ol^ffiBlEt|la)£NiOH«nJ:0«2 
■M6Bfr6*35ri*lc4O0Fy Fi:4 Ky F#<o£a« 

S P 5 : /^y^O«M0[Ba««D£«O1HflEnJ: Ofi 1 
B*Bfr6^lRl»c40<DFy Ffc4 F7 h#<Q£a^ 

S P 6 : ^-y^O|^ffi«JI*OfcttOiB*W^6«r» 
fpjtc 4oo F y F £ 4 F* b&V&&mtim&M»m 



(12) 
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S P 7 : /Vyf-flMBWffiBWOfiiSBOiBRWJ: Ofc l 
S^SA>e»fe?3(p)ti:4oOF^ hi: 4 F-y h#£>£Sfi£ 

S P 8 : /Vyf-<D|g*Kig»P©ft«BO®SyiJ<l: !3£2 
B^B*>5e^FlRltc4o©F^ hi: 4 F-yh#©£et$ 

t tm&mtm *> m « n s /< -y . 

[0 0 8 6] IJ-^^fSP 1 ~S P 8 

tt, ftttT?»jS*nS4 0©K-y hJfcffctHttoitM F-y 

?n5 4oo F-y h&OMlt3*V4 F-y h#©ffia«tf 
»0ifi*n4/<-y^H*4:*» l K7hM0ff.Lt 
MS-£TJBj£2ft5M*->'T?<&!K Ctlfi^'J^h 

*±T*©-f u^rfT? etc,}: 

[0 0 8 7] ^LT, **>J -y->"OL--y h2(Cj««$n 
fe^-fey-9-3 Ofc^T-en^V^W^-y^KS* 
}t©3S**ffl£L (Xf^ys 1 0 0 3), ^nSOffi 

fsttw&yuvhOTrna^garrs 

fci6C»BIS!{^5t<J65 (X^-y^S 1 004) . 20 
[0 0 8 8] C CT\ a&li§g(*#i&3$&li»CO^T8¥ 

[0 0 8 9] 0 1 5 (A) ~ (CK HI 6 (A) ~ 
(C) *5<ktf0 1 7 (A) ~ (C) li£j£jfi2riRjlC4 0 
©F-y hi: 4 F-y h#©3Sigi:;MlJBWtc«iDjISn 

^U>h«tft:±f«:^-rS F-y K /vy*yy**ll,fc 

"To cne>©0K43i^T&!ttBJl©/ci6F-y Wvy^y 
<Dfir«l*ottTV'*!b\ S-K-y hl±*HSS^T*«|WI— 30 
©7'J Vh'N-y Ffr&ttm£*lS'i'>'*T?Jgfi)cL/-c F-y 
hT'fet". F-yh©feSI (fe£3Wii§«) fcfcffSLfc 

[0090] $fc, cne.oiar*«a^i:^^i:T' 

7 'J > h(4B*^oTV^««T-^'J > h Ltzm&<0 F 
7h^LTtet), cnP.O0tCfc^S^^ — > (a) 

~ (g) ^nfn^y^'yf SP2-SP8K 

»JtS-T5o Sfc. > (h) lity^W<7fSP 

U ftt^LttagSTO/^-y^SjRKWLieaffficBS^O 
fe«<DHSR5U«t»3*3ia«a3b^*i^riRlK:4O0F-y h 40 
fc4 F-y h#©£fii§lci:tfifSt)S£ns«fc3&/W5H;: 
ttffc-f&o (i) BttBW)/<?fW 

*5?al6]K:4 0©F-y hi: 4 F-y h#©£&®i: tffSOiS 
?n5J:?4^7fli:S)£U C*Ui)t3MrV-9-3 OK 
£D^#-> (a) i:l¥LVSlt^SiJ^2nSo 
[0 0 9 1] tC5T% ^g-fey+HcfcttSA^ffiiteK 
It^OD^^KBa^-r?.. &oT. 015 (A) ~ 
(C) , 01 6 (A) ~ (C) *3<ktf01 7 (A) ~ 
(C) fciSfJ: 5 (a) — ( i ) ©KS-fft© so 
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SS*tt» 3.-^1/ • ^-;Hz>©i£ 
[0 0 9 2] 
[Si] 

S B/1 =AxSl n/1 +(1-A) SW" 
(S n : SW*, S i : F-y h F-y h) J£fi£gP 

Sw : yy>h«tf* (61*6) OR»*, A : F-y hBJfig 
jIS n ^ 1 ) 

lc&0. §HP£HCF-y h^fgfig^nTl/^i/^^'J VhSP 

offi«*fc«tftt« cry > hsposa^tti^jt 
09) -r^o 

[0 0 9 3] 01 8 (a) ~ ( i ) ©^'J > 

(e) <Dt%te7v ybmmmt&'bt&zwKMyt 

&mm±. (a) fcitf (i) <D£2Ki7V 

y bwmmtm*:£iz:z><D-eE.myti&mi*m>b£%:2> 0 

;WVyf-S P 1~S P 8©ig«iBJ5£SSJ!l{i, 01 8tc*5 
ifZ/*?-y (a) ~ (i) ©MWttjffitC^ftLTV^ 

[0 0 9 4] 01 9—02 2^fflV>T-y->^W^-y^-S 

p 1 ~s p 8 <DWt&m^<omm<D— tmctt-rzwmzsi 
w-?%o c<r)0ij«v $umttm~e&z>7vybmwi££-o 

[0 0 9 5] 01 5-0 1 7 iCTjkLrc^-yfrtbWtb 

frte&vK., ■y-yfjwiyT-s p 1 ~tyy;w<7fs 

y >hffiSi**Rpo/vy^f±, 02 oK*vf <£?kmi»§ 
^ LT&sgi:igsgi:©t§*f{£fi©-re> Lm£^mm£<o 

gi^(±0 2 1 \Z^t^o^^ 0 

[0 0 9 6] 7fc3Mr>-9-3 0OJU*IliR«)tO3IS* 
^•Tfcft, ffiffi8SHOt*5LSi:^Kai*fia4:©Bat^tt 
0 2 2fcjjrf <fc-3&;:&3o ^:t30 2 2 K*3i/^T, fflElfiti 
SW^SMfffftt), Wtttt^U ybGLmco-?c>Lm 

(1 F-y hJHtt) T-fe^o 

[0 0 9 7] Z£T\ 0 2 2 tC^-TBI^fC^VT, 
1fyy;W^fSP4, S P 5*J«fct/S P 6<75m^)ffi?r 
ffll/^Til^A^*, -y-^^W^-y^S P 8, SPlfe 
<fct/S P 2^ffli/>Titii®B«r5l<46So fi^Ai:* 

^Bi:<o^«:ffm-rn(f, ass &tkB£ ^4 i;t^ 
sta»w^-rnsa*itt±i-r5ci:^T*^So -r*t> 

cntcJ;0a«5S^O^y ^hfiiBo-ftifii:^ 
[0 0 9 8] ffi^T, 02 2tCibHtsa^SSM(DF-y h 
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&&.iiLm<D-f <b LIB X £ ft&M >V 3 0 IC & £ ttj7J<I D 

t om&vmmwvmm. f k * »> , 

CO 0 9 9] 

[&2] D=F (X+a) 

T-*t>-a-si:, ±&tt)%.zfvyh&.w<D-?nm.x (=x 

+ a) ^3t^-try9-3 OtcO;sa^fiiDi:<0^{i. 
[0 10 0] 
C3&3] D=F (x) 

i:*5 0 {IU x{i-4<x<4<73iEHT-SS„ 
[0 10 1] ^ 0< x < 4 OlBBT'teDi: x HZ 1 

[0 10 2] 

[»4] x = G (D) 

JX-kO»g[tf01 SlctsltSXx-vT'S 1 0 0 

[0 10 3] flf0*tf^y>b««O : E— K (Jim 

if) micmmoyf e> bfi^jftt-r 

[0 10 4] $t\ lOO^E-F (fflMUfiWre— F) 
KJSUfc*-* U •yi^ft^fSJtL (X-ryXS 1 0 0 
5) „ ttB-pfi^St 400 F-y h £: 4 F-y b#0£& 
«i:^$it)jI^n-5cfca^^-y^S^. {gSST'M*i5^ 
•y f-SJKot6»ttBa«(0£«IOBiR9J J: t) 2 Biff S *> 
f»^lSlt4O0K7hi:4 F>y hft<D&&i&£tf&Q 

jE^ti^^v^^y^m^^ti^tim^Lx, 100 

^7fPM5f5 Uf'^S 1 0 0 6) o 
[0 10 5] CcD^y^CO^TCD^&iflJ^fT 

<^ (x-r-y^s 1007) , ±§mmzmm uratMs 

IW?OtB*fiSSg3*:l#S (Xf'^S 1 00 8) , 
[0 10 6] CCW, attfcffflSfcfcflfcUTVSffifct 

ffi»W%-ftlfi*i«|V>«-&tt0 2 3 O J: 3 fc'W r*\ 

a^KHT^uT^5tB«w^-mffl*^j^^+ 1 . 5 

£ UT^**B»»*f 1 • 5 i9JR0tt6- 

tt0 2 5 0£3&^'y^*<jgi£2n£c ttc&s,, 

[0 10 7] ftoT, »fi8«nft^<'y^O»«*fll3tb 

t, ±eh* g ttmmmif, 1 oo*+ y -y ->*jsafc 

[0 10 8] 1 005~S 1 008O 

«s*yy > hgffloteo*- Ffcjsufc*-* y -y v^a 

y y > f * - f fc js u /•= ^ -y ^ p f , asm is 7 y > h * 
-Ftc^^^^y^p s) (D&mis£xfmm?3m&m<D 

S!»*fT9 (Xf-y^S 1 00 9) o *LT£58«ICO 

^■cflMaafcsrr-rntf, ^'j>m*8*»taL (x 

f'^SlOlO) > 01 3 0^MI;£:$S7-f S (X-r-y 
7*S101 1). 
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[0 10 9] £4b\ JR^lpJ^y > hOif-^lCfcltS F-y 

hz^-r^K -r^fe^a^acyy >b&£zfmm.& 
7o > h<Dmtt$i%:m&<iLmm&<D$Mmiz, &t£st*o 

[0 110] Sfc, J-;*±Oi§3\ «*tf*fiftfc:*f LT 
-ttf&B&IJxIStfiO&SB k^CfeO^^tCttLTfift 

2>o MZ-li. j5c&«Wc#&L ED, gfiLE D^J§ 
WSitT, #S (C, M, Y) 8ICH» h77-C^ 

a*aitt*:*ij«2rn-c7y > hmmcMwstirm^zti 

20 [0 111] *«Ttta*W»::«feE«*«3S* 
OBUr hOW«y Or— ^^ilS^&iS^WI^.^ 

S/J>i^S^«rffl^T#*> S5£cn£>OiSi|gO£j£ 

[0 112] ftD^T*«9jO»^ Jt*tttttLTttJW 

30 flH,vrfc<fcV\> 

[0 113] H^lc. 0 7OA*t)t I i n 3 5, 
I r e f 3 7*m^Z>t, SI*^R= Iref/I in 
T*fct», S^T=l-RT'^So )t¥ziS»c«, S3* 
35 R *JB^fcK»Jfc¥»£ i: M'&m T ^^affljt* 
SfiA^So S^)t¥li«^di:-rsi:, R=i0-'t 
i^Hfifotf**. -r^t?-^, 01 5~0i 
tOVTSjltf, > (e) Ot#lcS^RfiS 

s^yfsiory >Ftas^+-oi/>-rtio7Di«3Jcta 

[0 114] ^?>tc*ax.T, *-vy«yS>2*»ih«-Sfc 
ttffiT*^ -y r^rfflS-T « C k fc J; 0 % ^+ y >y ^ 2 Ogg 
»itc«i;sy-i'XOg$S?^^tSci:^T**So Sfc)t^ 

-bv-y-3 ooiusx^-y ho-y-^x*, ^jAtf-t^-y-3 

T, F-y hSK*fU£<"f 9, yy^h^n 

ft/<i»->±ojBm»a**wtt (CTx{fsM7t®«) 

Off c,o#*¥^fkbT> WfiOK^WJfr&ffSCfctf 
so [0 11 5] )t^-trv-y3 0Ol£X^7 h^rffl«B<»c 
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x*-y brnzm-rz-t^zm^zctamzL^o l 
-r&fc-5/jN£^8>J5g;*#-y bmzm-rz-t 

[0 116] -f 8B^«6o#0»»«3a^*fc 

[oi 17] /^^^rtcoiaaA^tcfesiBij^/^^^o 

3 fcft fc fe , /< y ©afttf'f > b Wife b 

mmmnitib** y -ys^fc^Bis-eatf&aij&r* 
sas^ss-r c £ < a * u v. 

[0 1 18] <*5»c, ±MT'tt*+'J -y S^SfiOgfc* 20 
jim^-F, S&:/y :'h*-F:fcJ:^m»*ffl7y>h 
fswacncHBhr » 7u > bmm&** y «y ->*&jg 

5 "J -y SJ^OgEfctftafc^aft©*— H (7* 
y V h OMM^U v h F * h <D±% Z<D3kfttk$zW 

t^H5-&*i*c>oTfen{fs ^fgHj^^nes*- Ft 
[0119] sfc. A->3b>assK«aat±yy>hSSo^ 

O-r^T©*- FlCOI/>T— gUTfftJn-g. 
<, a— 9 r ^£05M«(CfSbTJiS^tlfc: ; e-FtOV>T 
<D^f^>nS<fc'5tcLTt«fc</\ C <£>«}; -3 &1§^, 0IR 
P 1 ~S P 8*flMLT±!eH$St£: 

JSb*-FK:^jS-rsSiJ^%i/->LSSSffli*^<0«LS*?f 

[0 12 0] hQKT. tV^WbfS P1~SP8* 

ccoif^ watfiKr/y >h*-F<tt)i«i/^-v 

y ■yS>>Sflr«BJ8*fT*.tf» *<Dftb'v bT=7-{*yb 
[0 12 1] IMBaaofiftJCOO^Tfe, 7°y > 

W*.tf 7"y y hgBSgp^-y KOHRHtf&MMU 
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ii-rs cfct £fc ^F*-h'Jffi.oo 

[0 12 2] 4. F-y h77-<^>hfflS^m2 0IJ 

w^-rntigg-trv'-y ofc^-trv-y-3 o) vm-htvM 

«*#J6**y^W<7fS P ;i ~S P 8^, assta 
8S i: 7»**i*4v<» ^Sig'&JBBifr 5 c i: T*7*y > h L 

[0123] -rfc^t^ *«io»$tt» ass ($rc«a 
spi 1 i/^v^ottWffiBaJpofeaflJHiiswfrefi 

35TISJIC 800 F-y h i: 0 by bft<D&SW£tfm%.<l®ft 

s p 1 2 : /<v*(owtf6Lwmm(otE.me>wmjiifrtt 

ftfo\c7-z>(D by b t 1 F-y h^Offi^iafc^BWeW* 
JSOil^tiS^y^, 

S P 1 3 : /Vy^©l6ttffi«#P©;fc«©H*Mfr&:& 
»l*fc 6 ocq F-y h i: 2 F-y h^^aHIci:*^^^ 

S P 1 4 : ^<y*-Ol6«ift«aWOt*OWR5«J^6?& 
^lS]{c 500 F-y h 1 3 F-y h»OSae*k*'BHe«*i' 

S P 1 5 : 7^y7-<DtBjm&BVPO£«W>nRnA>&6 
35rrtK 4 0<DK7hfc4 F-y h^OfflaWfc^BfffiWiJ' 

^fiK-TSo co<SR, ^7fSP ll~SP15li, 

@i 5~ai 7TittB^b/c/^^— -^-n^n 

(a) ~ (e) fc^<DfeOf:ftSo 

[0 12 4] m2 6itc<D^y^-^m^.Lm^^-r 

t©T% ±?BmifflJi:l^«KSBaF«tt;iS*BII»G*^B 

»tSTB*TWMWfll8. -T^to^FlJAlf. ffiSST 
MUftS»lSlfc400H7hfc4 F-y F^cD^e^i: 

00 F-y bt 4 F-y h»<0^a«4:^ia»)jI«tiS<ta 
ft/^rxf fiSRh^Sfi^y > bLtcJty?-*&i£.LTtS 

-y ->*iifi»coi/>T^-y f - p M*n#e>nrc t-rz *<d 
[0125] *wcj:ntf. s&enranaaftHbtf 

HST-#, ?P,ta««*^y>M*n«i:»«i:OBi 
Oncost ffl ^sa K: fx* a c t Jc * S . 
[0 12 6] ftte, 2(!:fJ»ct3t,>Tt±I2^1fiF!Ii:^0 

[0 12 7] 5. atit'N-y FKOF-y 
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o7"U V h<D*- KlHcjSCTJSaSibS C T'# 
•5, «*tf, %S.Wso~f*) y b^'y F (Rtta*) *fli^* 

F-y h77l'^>h*llifi , rntfJ:Vo IOO^n 10 

■vFT-fc, SfcofcfelH (ft, iSJS) 0-f>^«:i±WRl 

a, ^n^nwfeiat u< izzrn^ruDotmmmic F-y 

[0 12 8] JSgrs-y KHflKf hr^'f^vUaS 
fi, ffljtfcf 2^y Flcot^T, ±ff!lT«aK*5«tr/«SS 
KOi,>T^j£LTl,^c^-y^gsil£^n^n<D'N-y FT 

T#-5„ l«2O(0'\'V FH<DBa#tol / ->TCDflRJ{i % 3 20 
ofcUiO'N-y FIS©II8ffifc:oi/>Tfel^«tcSgfl§T-#So 
ffOittf, 300^? FtCfcfLTte, Sgl O'N-y Kfcg2 
CN7 F©7U > FffiE*-&fc-e\ 1 O'N-; F 

^30^7 Fi:©ffiB*-&*>-£fttf <fci^C0T;£>So 
[0129] LfrlUMBgflTOItrfcttBtt, Heicij* 

E?>M H K*f JS L TiE?U L T& £ # 5> — 

SS'xyK (ttffigP) [18<0*Sf?j[R)F-y h77-f *>Faa 
gCfcfcoT, B k £0!I^.l£C t<DH<Dyy > MSBn 
fo-efcfTjtfcf, C^V^cDttttPll^fSlgTiyjgS 

nr— ft^-cM' > 7 -f > t & o r v > & m fc <t xs y -< 

[0 130]^T, fftaBS'N-f F (ttffiSP) MOH 
-y h75^p<>hffilIK:&fcoT*fe©L ED^rfgftgP 
LTSfflf S-TJs ^feftlCttLT+#&©l|5tf$ttcD <o 
B kfc^t/C^y^ffifflLTitf^-y^SrJgfiScL 
T^'J > h{fcfi**>-£*fT*tffi?> £<DT<fc*„ 
[0 13 1] t>-ott>, f^SLEDOWCfSi;^ 
F-y h 7 5^ ^Hc^t^fe*?*** 

If, SfeWWKW&L ED, *lfeL ED94jfflW*C 
i:T% BklcttLT. (C> M, Y) «KF-yh7 
^-^vhfcfT-pcfctfT^So Sfc, SfetttUgp 
•yF) **9J#fc:«j««nTyu >bMtMISnTffl so 
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•9-*fflScu ^nemco^Tffig^iis&jayi^tTxfcf 

[0 13 2] ±^ffi73rnl<0**e.-r, Mj£S£ft 

co y^BKsnffSHi^oaiJ^/jrpifiife^^g 

**§ (A>FH) ^fc/A^fflSBtcfrrcoT&ttTfc 
-rsci:(i:j;oT> ttffiDMBI©J|MttT*7 r y > b&WZ 

•?-<0<fc3*iii^7 f -^toffiBT'i@^tT3li*\ 8&5IrI 

[0 13 3] &*5, *^JKfeV->T, 8t^|qI^F>y hT5 
. So CtU± 1 FT*3K^lRiyU F-y h75 

$5. &7vyb^-y b'ic^r^y^coatmyj^m 
Sipi:*S loC/'yvK? FT- F-y H77^^>h 

**«rr*. ^iRi^y ^b^s^tc^-p/c^y 

vbT ; 5"{*yb%:&J!EM7°Vybmicfi5o CtllC£ 
K>. zf*)yY^v KOWt»!:iBH-r*35WrrtltU<tt« 

[0134] tfc 5R?iriP]:/y>F©!B&ffla<fcSiS:3£ 
T*#s«-&tct±, #yy > h-N-y b'micWjfav'v > v 
<ob-ybY^^^yb^m\ ^75(ri{± 1 -ocoysmcco 

*F-y F77'T/<^Ffff3ctT% ^'Jyh'N'y F 
[0 13 5] $fc, F-y hT^f^VFJQSI^V^Lti 

[0136] jR^riRiyy >k»c^lt«, i^tf+tu 

•y -^-^ 6 co b 'J ^fl^O^HBIfc^H/^ 

^ju^m^fzf±iamitfsmmmic ^offvo c corns, 

f-bTVJ 1 4 0lC^L^jAtfV7 F-7x7'»CT8 0 
n s e cmmZ®m?Z£ttf?2Z e L^L^S^ft? 
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»S*J*oT^ntfft<, 2880dpi (8. 8 /x 

[0 13 7] afflrvy K*B^*^y^hO«ttriftk:o 
^TU\ IH^x-*^ 7 2 0 dpi fHPBTfrJflrr* c £ 
IciOfrSo tit, l tikiot^Ttt. ffll 

MfcBtt«tt*«ttfc:*oT«\ tMR'vy FIM©7 2 0 
dp iigi&fflO^n^^SKJIS^^SC^TN $ 

[0138] m&sw h*zm^z7v>h<Dm?5mc'o 

l^Tte, 6 0 dpi fflffl-CfWffllU 

[0 13 9] 6. — > 

£><DT*te:£:l/\> 20 

[0140] ^n^neofg^ftjc^Lrcafiai^* 

»<0-9->7;WW*-S P 1 - S P 8*<£Tii*g;£*iT^ 
TfeAo\ CO* -5 ic-rtuf, /^y^J&xy T^/hS 

[0141] l*u -y^^^x^ h^y ;/hMrt*c 

[0 14 2] 1 |HlOi^StC^V>T^^y 

tfPS^Sil lsl03Ejt*TJBfi)tLTIiJjtfi5?lRl^ttlRl 

V\, 

[0 14 3] *fc±Hm*, »V^MyfSPl-S 

v>£tf, U^hlz-^ay C/y >Kftfi-&to*) <o 
UT, F>y hJ&Si& ffifittfcitff 6Llcaffl<DJIMtt so 
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[0 14 4] cne)^^- votcl^-f a 
ttEO 7 y > h fit® r 6 *r <D t£ » L T x y T 1 T 

jt*»tt«:x y z 7 z ^ ^ o*(b tc^ < «c^-r a ^ 6 t? 
±&*?%*\ yy > h «tiTt^ftv^««oitino»*^ 

[0145] aM^Mioyuvh/^-^M 
[oi 4 6] 1^2 7 (a) t4ffi^gr*yy >h?ns F 

/•cyUVh^-y, (B) ttF? htf»*fc»J**ft 
©arattRrt6-Cfc*o Sfc* 7y>h»f*±8fc}BJSL 

LBfcfS U fcJfc*tiFtt*»£i* < SJ^T # ftvMB^ft if 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the printing equipment using the adjustment approach 
of a dot formation location and this approach applicable to print position doubling between the heads in 
the case of printing using the dot alignment in the case of printing in outgoing scanning, vertical 
scanning, and both directions, and two or more print heads, concerning the printing equipment using the 
adjustment approach of a dot formation location and this approach in dot-matrix record. 
[0002] 

[Background of the Invention] OA equipment, such as a recent years comparatively cheap personal 
computer and a word processor, has spread widely, and various high speed techniques of a recording 
device or this equipment which print out the information inputted by these devices, and high quality 
picture technologies have been developed quickly. Its attention is paid to the serial printer which used 
the dot-matrix record (print) approach also in the recording device as a recording device (printing 
equipment) which realizes a high speed or a high-definition print by low cost. There is a multi-pass etc. 
as a technique of there being for example, the bidirectional printing approach as a technique of 
performing a high-speed print, to this printer, and performing a high-definition print. 
[0003] (The bidirectional printing approach) Aiming at increment in a print element number, 
improvement in the scan speed of a print head, etc. as a high speed technique in the print head which has 
two or more print components is considered, and it is also one effective approach to perform the print 
scan of both-way both directions of a print head. 

[0004] Although it does not usually become simple proportionality in a printing equipment since there is 
time amount, such as feeding and delivery, compared with a uni-directional print, as for bidirectional 
printing, a twice [ about ] as many print rate as this can be obtained. 

[0005] For example, the print head which arranged 64 deliveries is used in the direction (for example, 
the direction of vertical scanning which is a feed direction of a print medium) in which a print 
consistency differs from the print scan (horizontal scanning) direction by 360dpi. Although a print can 
be completed by about 60 print scans when printing by making the print medium of A4 size into 
longitude Since it is accompanied by the non-printing scan to the hard flow for all the print scans 
concerned being performed on a uni-directional print only at the time of the migration to an one 
direction from a predetermined scan starting position, and returning to a scan starting position from a 
scan termination location, about 60 round trips are performed. On the other hand, since it becomes 
possible to complete a print by about 30 both-way print scans, and to print at a rate near twice [ about ] 
in bidirectional printing, it can be told to improvement in a print rate that it is an effective approach. 
[0006] In order to perform this bidirectional printing and to double the dot formation location (it is the 
impact location of an ink dot if it is for example, in an ink jet printing equipment) of an outward trip and 
a return trip, location detection means, such as an encoder, are used and print timing is controlled based 
on the detection location concerned in many cases. However, since it also became the factor of the 
increase of cost of a printing equipment to constitute such a feedback control system, it was thought that 
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it was difficult for a comparatively cheap printing equipment to realize this. 

[0007] (The multi-scan print approach) Next, the multi-scan print approach is explained as an example 
of high quality picture technologies. 

[0008] When printing using the print head which has two or more print components, the grace of the 
image printed has a large place depending on the engine performance of a print head simple substance, 
for example , in the case of an ink jet print head , the discharge quantity of the ink in which the slight 
difference produce in print head production processes , such as a configuration of an ink delivery and 
variation of the component for generate the energy use for the ink regurgitation , such as an electric 
thermal conversion object ( regurgitation heater ) , be breathe out , respectively , and the sense of a 
discharge direction be affect , and it can become the cause of reduce image grace as concentration 
nonuniformity of the image finally form . 

[0009] The example is explained using drawing 1 and drawing 2 . In (A) of drawing 1 , 201 is a print 
head, and since it is easy, it shall be constituted by eight nozzles (especially on these specifications, 
unless it refuses, the component which generates the energy used for the liquid route and ink 
regurgitation which are open for free passage to a delivery thru/or this shall be summarized and said) 
202. 203 is ink which was caused, for example, was breathed out as a drop nozzle 202, as shown in this 
drawing, it is usually almost uniform discharge quantity from each delivery, and it is an ideal that ink is 
breathed out in the equal direction. If such regurgitation is performed, as shown in (B) of drawing 1 , the 
ink dot of magnitude which gathered on the print medium will reach the target, and the uniform image 
which does not have concentration nonuniformity on the whole as shown in (C) of drawing 1 will be 
obtained. 

[0010] However, as variation arises in the magnitude of the ink droplet breathed out from each nozzle as 
it was shown in (A) of drawing 2 , after there is variation in each nozzle, respectively as the print head 
201 was described also in advance in fact, and printing like the above as it is, and the sense and it is 
shown on a print medium 2 (B) of drawing, it reaches the target. According to this drawing, the part of 
the blank paper which an area factor is not periodically filled to 100% exists to a head main scanning 
direction, a dot overlaps reverse beyond the need, or a white muscle which is seen in this center of 
drawing has occurred. The assembly of the dot which reached the target in such the condition serves as 
concentration distribution shown in (C) of drawing 2 to the direction of a nozzle list, as a result, as long 
as it usually saw by human being's eyes, it comes out, and these phenomena are sensed as concentration 
nonuniformity. 

[001 1] Then, the following approaches are devised as this cure against concentration nonuniformity. 
Drawing 3 and drawing 4 explain the approach. 

[0012] Although the print head 201 is scanned 3 times by this approach to complete the print about the 
same field as for drawing 1 and drawing 2 to have shown as shown in (A) and drawing 4 (A) - (C), the 
field which makes a unit 4 pixels which is the one half of 8 pixels of lengthwise directions in drawing is 
completed by the two pass. [ of drawing 3 ] In this case, eight nozzles of a print head are divided into the 
group of four nozzles of drawing Nakagami one half, and four nozzles of a lower half, and the dot which 
one nozzle forms with one scan thins out image data in abbreviation one half according to a certain 
predetermined image data array. And a dot is embedded to the image data of the remaining one half at 
the time of the 2nd scan, the field of a 4-pixel unit is completed, and it goes. The above print approaches 
are called the multi-scan print approach below. 

[0013] Since the effect on the print image by dispersion in each nozzle will be reduced by half even if it 
uses the head 201 equal to the print head 201 shown by drawing 2 if such a print approach is used, the 
printed image becomes as shown in (B) of drawing 3 , and a black stripe and a white stripe which are 
seen to (B) of drawing 2 stop being not much conspicuous. Therefore, as concentration nonuniformity is 
also shown in (C) of drawing 3 , compared with the case of drawing 2 , it is eased considerably. 
[0014] In case such a print is performed, it divides by 1 scan eye and 2 scan eye in the form where it 
compensates for image data mutually according to a certain regular array (mask), but as it is usually 
indicated in drawing 4 as this image data array (infanticide pattern), it is most common to use what 
becomes a hound's-tooth check exactly for 1 pixel of every direction. A print is completed by 1 scan eye 
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which forms a dot alternately in a unit print field (here 4-pixel unit), and 2 scan eye which forms a dot in 
the shape of reverse alternate. Moreover, the movement magnitude (the amount of vertical scanning) of 
the print medium during each scan is set up uniformly, and, in the case of drawing 3 and drawing 4 , is 
usually moved equally [ four nozzles ] at a time. 

[0015] (Dot alignment) As other examples of the high quality picture technologies in the dot-matrix 
print approach, there is a dot alignment technique of adjusting a dot impact location. Dot alignment is 
the adjustment approach that a certain means adjusts the location in which the dot on a print medium is 
formed, and, generally the conventional dot alignment was performed as follows. 
[0016] For example, in the impact alignment of outgoing scanning and vertical scanning in both- way 
printing, a ruled line etc. is printed on a print medium by adjusting print timing by outgoing scanning 
and vertical scanning, respectively, changing the relative print position conditions in a both-way scan. 
The user viewed it himself, the conditions currently printed without the conditions considered to be each 
other a location most, i.e., a ruled line etc., shifting were selected, and impact location conditions were 
set as the printing equipment through application by inputting and setting it as immediate printing 
equipment by a key stroke etc., or operating a host computer. 

[0017] Moreover, in the printing equipment which has two or more heads, when printing among two or 
more heads, a ruled line etc. is printed on a printed medium with each head, changing the relative print 
position conditions between two or more heads, it ~ ****** — like, the user chose the optimal 
conditions which the print position suits, changed relative print position conditions, and had set the 
conditions of a print position as the printing equipment with the same means as the above-mentioned for 
every head. 
[0018] 

[Problem(s) to be Solved by the Invention] Here, the case where gap of the impact location of a dot has 
been produced is explained. 

[0019] (Trouble when bidirectional printing performs image formation) The following problems will be 
caused to bidirectional printing. 

[0020] First, when printing the ruled line (vertical ruled line) of a direction perpendicular to the main 
scanning direction of a print head, a level difference will arise, without a ruled line turning into a straight 
line, without a location suiting between the ruled line printed on an outward trip, and the ruled line 
printed in a return trip. Although this is called the so-called "ruled line gap", it can be said to be being 
turbulence of the most common image that a common user recognizes. Although it has been recognized 
as a problem at the time of generally forming a monochrome image since the ruled line was black and it 
was formed in many cases, the phenomenon with the same said of a color picture happens. 
[0021] Moreover, when a multi-scan print is used together for high-definition-izing, even if an impact 
location does not suit with bidirectional printing, the gap by pixel level is seldom conspicuous but as 
effectiveness of a multi-scan print, and if it sees in macro, the whole image is visible to an ununiformity 
and it may recognize as an unpleasant pattern for some users. Although this is generally called the 
texture, it will generate with appearing on an image with a specific period with gap of a delicate impact 
location. It may be conspicuous, when the contrast of a monochrome image etc. tends to be conspicuous 
in a strong image and it performs a halftone print to the print medium in which high concentration 
prints, such as coat paper, are possible. 

[0022] (Trouble when performing image formation using two or more heads) In the printing equipment 
which has two or more heads, the problem in the case of having produced gap of the impact location of a 
dot among two or more heads is considered. 

[0023] When performing an image print, how many kinds of image formation is performed combining 
that color in many cases, and, as for most one, it is common to use yellow, a Magenta, and four colors 
that added black to the three primary colors of cyanogen further. Color gap will be caused if colors 
which are different although based also on the amount of gaps when using two or more print heads for 
printing these colors and there is gap of an impact location between print heads are printed on the same 
pixel. For example, in the part with which the dot of both colors has lapped, although a Magenta and 
cyanogen are used for forming a blue image, although it becomes blue, in the part which has not lapped, 
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it will not become blue but color gap that each independent tint appears will be produced. Even if this 
occurs partly, it is not conspicuous, but if this phenomenon follows a scanning direction and it generates, 
it will become color gap of the shape of a band of a certain specific width of face, and will become an 
uneven image. Furthermore, in the field which adjoins it by the image of the same color, if there is no 
gap of the impact location of a dot, a feeling of homogeneity will differ from coloring between adjoining 
image fields, and it will become what has sense of incongruity as an image. Moreover, although gap of 
this color is not so much conspicuous with a regular paper, when using the good print medium of 
coloring, such as coat paper, it may be conspicuous. 

[0024] Moreover, when printing a different color on the adjoining pixel and there is gap of the impact 
location of a dot, the field which is not covered with the part by the clearance, i.e., ink, may be 
generated, and the ground of a print medium may appear directly. Since a print medium generally has 
many white things, this phenomenon is called a "white omission" in many cases. This phenomenon 
tends to be conspicuous with the strong image of contrast, and a white clearance without ink will exist 
between black and a chromatic color, and since the contrast between white and black is strong, it may be 
conspicuous by the case where a black image is formed by making a chromatic color into the 
background, more clearly. 

[0025] (Technical problem) In order to control generating of the above problems, it is effective to 
perform the above-mentioned dot alignment. However, the print result to which the user changed impact 
alignment conditions may be viewed, the optimal impact alignment conditions may be chosen, and it 
may carry out by making a setup which is not the optimal in order to force a user the decision for 
obtaining the optimal print position by viewing fundamentally with the complicatedness that an input 
must be performed. Therefore, it is disadvantageous for especially a user unfamiliar to actuation. 
[0026] Moreover, in order that he may perform conditioning after a user prints the image for performing 
impact alignment, looks at this further and makes a necessary judgment, he makes a user impose the 
time and effort of at least 2 times, and, also in time, will become [ that it is not desirable when realizing 
the good equipment thru/or the good system of operability, and ] disadvantageous. 
[0027] namely, the ** which generates neither the problem on the above image formation, nor the 
problem on operability - a high speed - and it is strongly desirable to realize the equipment thru/or the 
system which can print a high-definition image by low cost, as an impact location can be doubled with 
open-loop not using feedback control means, such as an encoder. 
[0028] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] As opposed to the printing equipment which prints an image using a print head with the 1st 
and 2nd prints which changed dot formation location conditions to the print medium It is the print 
position doubling approach of performing processing for performing print position doubling in said 1st 
and 2nd prints. The 1st pattern formation process which forms two or more patterns from which the rate 
of area of a dot formation region differs with said the 1st and/or 2nd print of said print head, The 1st 
measurement process which measures the optical property of two or more formed patterns of each 
concerned, The process which determines the function which shows the relation of the gap and optical 
property of the print position in said 1st and 2nd prints from the measured optical property concerned, 
The 2nd pattern formation process the pattern which has the rate of area of a predetermined dot 
formation region with said 1st print and 2nd print is made to form in, The print position doubling 
approach characterized by having the 2nd measurement process which measures the optical property of 
the pattern concerned, and the adjustment value acquisition process of applying the measured optical 
property concerned to said function, and acquiring the adjustment value of the dot formation location 
conditions between said 1st print and said 2nd print. 

[Claim 2] Said 1st pattern formation process is the print position doubling approach according to claim 1 
characterized by forming said two or more patterns by shifting and carrying out a superposition print the 
specified quantity every in order to be with said 1st print and 2nd print about the pattern element with 
which the dot formation region and null region for several predetermined pixel minutes are repeated and 
to change said rate of area. 

[Claim 3] Said 1st pattern formation process is the print position doubling approach according to claim 1 
characterized by forming said two or more patterns from which the rate of area of said dot formation 
region differs depending on whether it is ******** on said 1st or 2nd print. 

[Claim 4] The print position doubling approach according to claim 1 to 3 characterized by having further 
the process to which the 2nd said pattern formation, said 2nd measurement, and said adjustment value 
acquisition are made to carry out according to two or more modes which may be set up in order to 
perform said print. 

[Claim 5] Said two or more modes are the print position doubling approaches according to claim 4 
characterized by being the mode accompanied by modification of the rate of said print. 
[Claim 6] Said 1st print and said 2nd print In the case of printing by carrying out the both-way scan of 
said print head to said print medium, each The print in outgoing scanning and bounce scanning, The 
print about the direction where it is a print by the 1st print head, and a print by the 2nd print head among 
said two or more print heads, respectively, and said 1st and 2nd print heads are relatively scanned to said 
print medium, And the print about a different direction from the direction where it is a print by the 1st 
print head, and a print by the 2nd print head among said two or more print heads, respectively, and said 
1st and 2nd print heads are relatively scanned to said print medium, The print position doubling 
approach according to claim 1 to 5 characterized by including at least one. 

[Claim 7] The print component given to said print medium a print agent to in-line one at equal intervals 
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The print head which two or more arrays are carried out and performs said 1st print in the direction in 
which the aforementioned directions differ, and the print component which gives a print agent to said 
print medium are regular intervals in-line one. The print position doubling approach according to claim 
1 to 6 characterized by performing print position doubling to the printing equipment which juxtaposes 
and uses the print head which two or more arrays are carried out and performs said 2nd print in the 
different direction from the aforementioned direction towards said scan. 

[Claim 8] For the print head for which the print head which performs said 1st print uses the print agent 
of at least one color tone, and the print head which performs said 2nd print, at least one is [ said color 
tone ] the print position doubling approach according to claim 7 that it is characterized by being a print 
head using the print agent of a different color tone two or more. 

[Claim 9] Said print head is the print position doubling approach according to claim 1 to 8 characterized 
by being the head which prints by carrying out the regurgitation of the ink. 
[Claim 10] Said head is the print position doubling approach according to claim 9 characterized by 
having the heater element which generates the heat energy which makes ink produce film boiling as 
energy used in order to carry out the regurgitation of the ink. 

[Claim 1 1] It is the printing equipment which prints an image using a print head with the 1st and 2nd 
prints which changed dot formation location conditions to the print medium. The 1st pattern formation 
means which forms two or more patterns from which the rate of area of a dot formation region differs 
with said the 1st and/or 2nd print of said print head, A 1st measurement means to measure the optical 
property of two or more formed patterns of each concerned, A means to determine the function which 
shows the relation of the gap and optical property of the print position in said 1st and 2nd prints from the 
measured optical property concerned, The 2nd pattern formation means the pattern which has the rate of 
area of a predetermined dot formation region with said 1st print and 2nd print is made to form in, The 
printing equipment characterized by having a 2nd measurement means to measure the optical property 
of the pattern concerned, and an adjustment value acquisition means to apply the measured optical 
property concerned to said function, and to acquire the adjustment value of the dot formation location 
conditions between said 1st print and said 2nd print. 

[Claim 12] Said 1st pattern formation means is a printing equipment according to claim 1 1 characterized 
by forming said two or more patterns by shifting and carrying out a superposition print the specified 
quantity every in order to be with said 1st print and 2nd print about the pattern element with which the 
dot formation region and null region for several predetermined pixel minutes are repeated and to change 
said rate of area. 
[Claim 13] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is an explanatory view for explaining the principle of a dot-matrix print. 
[Drawin g 2] It is an explanatory view for explaining the trouble of concentration nonuniformity 
generating which may be produced in a dot-matrix print. 

[Drawing 3] It is an explanatory view for explaining the principle of the multi-scan print for preventing 
generating of the concentration nonuniformity explained in drawing 2 . 

[Drawing 4] (A) - (C) is an explanatory view for explaining alternate and the reverse alternate print 
adopted in a multi-scan print. 

[Drawing 5] It is the perspective view showing the example of an outline configuration of the ink jet 
printing equipment concerning 1 operation gestalt of this invention. 

[Drawin g 6] (A) And (B) is the perspective view showing the example of a configuration of the head 
cartlidge shown in drawing 5 , and the example of a configuration of the discharge part, respectively. 
[Drawing 7] It is the top view showing the example of a configuration of the heater board adopted in the 
discharge part of drawing 6 . 

[Drawin g 8] It is a mimetic diagram for explaining the photo sensor adopted in the equipment of 
drawing 5 . 

[Drawing 9] It is the block diagram showing the outline configuration of the control circuit in the ink jet 
printing equipment concerning the gestalt of 1 operation of this invention. 

[Drawing 10] It is the block diagram showing the example of an electric configuration of the gate array 
in drawing 9 thru/or a heater board. 

[Drawing 11] It is a mimetic diagram for explaining the print data flow inside a printing equipment from 
host equipment. 

[Drawing 12] It is the block diagram showing the example of a configuration of a data transfer circuit. 
[Drawing 13] It is the flow chart which shows an example of the whole automatic dot alignment 
processing algorithm which can be used by this invention. 

[Drawin gjjjl It is drawing showing the example of the patch formed and measured in process of 
processing of drawing 13 . 

[Drawing 15] (A) - (C) is drawing for explaining the pattern formed by shifting and carrying out a 
superposition print the specified quantity every on the 1st print and 2nd print about the pattern element 
with which the dot formation region and null region for several predetermined pixel minutes are 
repeated by the main scanning direction. 

fDrawing 16] (A) - (C) is drawing for explaining the pattern formed by shifting and carrying out a 
superposition print the specified quantity every on the 1st print and 2nd print about the pattern element 
with which the dot formation region and null region for several predetermined pixel minutes are 
repeated by the main scanning direction. 

[Drawing 17] (A) - (C) is drawing for explaining the pattern formed by shifting the pattern element with 
which the dot formation region and null region for several predetermined pixel minutes are repeated by 
the main scanning direction on a specified quantity [ every ] relative target on the 1st print and 2nd print, 



http ://www4. ipdl jpo .go jp/cgi-bin/tran_web_cgi_ejj e 



9/17/2004 



Page 2 of 3 



and carrying out a superposition print. 

[Drawing 1 8] It is drawing showing the relation of the rate of print area of the pattern shown in drawing 
15 - drawing 17 . 

[Drawing 19] It is drawing showing the relation of the rate of print area of the sample patch obtained 
when a pattern as shown in drawing 15 - drawing 17 was made to form by the head used as the dot 
alignment processing object of drawing 13 . 

[Drawing 20] It is drawing showing the periodicity of the relation shown in drawing 19 . 

[Drawing 21] It is drawing in which the sample patch shown in drawing 19 shifting, and showing the 

relation between an amount and the rate of print area. 

[Drawing 22] It is the explanatory view of the processing which asks for the function for the sample 
patch shown in drawing 19 shifting, and the relation between an amount and the output value of the 
photo sensor which measures a sample patch being shown, and gaining the amount of dot alignment 
adjustments. 

[Drawing 23] It is drawing showing a print pattern when the gap has not arisen relatively [ location / in 
the 1st print and 2nd print / dot formation ]. 

[Drawing 24] It is drawing showing a print pattern when the gap has arisen relatively [ location / in the 
1st print and 2nd print / dot formation ]. 

[Drawing 25] It is drawing showing a print pattern when the gap has arisen in the dot formation location 

in the 1st print and 2nd print relatively [ direction / where drawing 24 is reverse ]. 

[Drawing 26] It is drawing for explaining the 2nd example of dot alignment processing. 

[Drawing 27] (A) And (B) is drawing explaining the example of further others of the pattern for print 

position doubling which can be used by dot alignment processing of this invention. 

[Description of Notations] 

1 Print Head 

2 Carriage Unit 

3 Carriage Unit Holder 

5 Flexible Cable 

6 Carriage Motor 

7 Carriage Belt 

8 Print Medium 
8' Guide shaft 

9 Photo Coupler 

10 Gobo 

12 Home-Position Unit Containing Recovery System 

13 Discharge Roller 

14 Line-Feed Unit 

15 Black Ink Receipt Ink Tank 

16 Color Ink Receipt Tank 
19 Electric Contact Section 

21 Delivery Side 

22 Delivery 

23 Common Liquid Room 

24 Liquid Route 

25 Electric Thermal-Conversion Object 
30 Reflective Mold Optical Sensor 

100 Controller 

101 MPU 

103 ROM 

104 Gate Array 

105 RAM 

107 Nonvolatile Memory 
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110 Host Equipment 
112 Interface 

122 Electric Power Switch 

124 Print Initiation Directions Switch 

126 Recovery Switch 

127 Registration Adjustment Start Switch 

129 Registration Adjustment Value Setting Input Section 

130 Sensor Group 
150 Head Driver 

162 Conveyance (Vertical Scanning) Motor 
820 Control Unit 
1000 Head Cartlidge 



[Translation done.] 
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